Introduction: Atopic dermatitis (AD) is a chronic relapsing skin disease that affects about 20.8% of children between seven to 16 years old in Singapore. Impairment in quality of life for one with AD is greater than childhood chronic disease like epilepsy or asthma. This study aims to describe the areas of health-related quality of life affected by AD in a cross-sectional survey of infants and children in Singapore.
INTRODUCTION
Atopic dermatitis is a chronic relapsing skin disease that affects about 20.8% of children between seven to 16 years old in Singapore with a higher prevalence of 22.7% in the younger age group below seven years old 1 . Atopic dermatitis has been shown to affect the quality of life in many studies. Comparison with other childhood chronic diseases, impairment in quality of life for one with generalised eczema is greater than those with epilepsy, asthma or renal disease 2 . A study done in Singapore also showed that severity of atopic eczema has a negative impact on the physical and mental health of mothers 3 . This study aims to describe the areas of health-related quality of life (HRQoL) affected by atopic dermatitis (AD) in a cross-sectional survey of infants and children in Singapore.
METHODS
This study was part of a study that was designed to evaluate the effectiveness of an Eczema Action Plan (EAP). Thirty-four children from the outpatient paediatric dermatology clinics at KK Women's and Children's Hospital were recruited prospectively for the study from the period of 28 September 2010 to 31 December 2010. Patients below 16 years old with atopic eczema, who had never used the EAP, were included in the study. Those who were excluded were older than 16 years old or if they have been previously administered with the EAP.
Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 Assessment of disease severity Severity was assessed objectively using the Scoring Atopic Dermatitis index (SCORAD) 4 . SCORAD is an objective clinical assessment tool developed by the European Task Force on Atopic Dermatitis in 1993 4 , and is used extensively to determine severity of eczema in terms of disease extent, edema, erythema, excoriation, lichenification, oozing, and xerosis, as well as a visual analogue scale for pruritus and sleep loss. Scores ranging from 0-15 were classified as mild; 15-40, moderate; greater than 40 as severe.
Assessment of quality of life
HRQoL in infants (aged four years and below) were measured using the Infant's Dermatitis Quality of Life Index (IDQOL) 5 (See Annex A) while HRQoL in children (aged five to 16 years) were measured using the Children's Dermatitis Life Quality Index (CDLQI) 6 (See Annex B). In both IDQOL and CDLQI, each item is scored on a scale of 0 to 3, with higher score representing worse HRQoL. As there are 10 items, the total score ranges from 0 to 30 in both IDQOL and CDLQI.
Ethics approval was obtained from the SingHealth Institutional Review Board (IRB). (CIRB Ref: 2010/520/E).
Statistical Analyses
The mean and standard deviation of individual items were computed for IDLQI and CDLQI separately at the overall and subgroup level. In analysing the association of HRQoL with age, gender, race and disease severity, the IDLQI total score and CDLQI total score were pooled. Race was categorised as Chinese and non-Chinese (Malay, Indian and others). Severity was categorised as mild/moderate (0-40) or severe (41-100). Age was treated both as a continuous variable and a dichotomous variable (four years and below versus five years and older). Spearman's correlation was performed to evaluate the association between age (as a continuous variable) and HRQoL. Due to the small sample size, non-parametric Wilcoxon rank-sum test was used for two-group comparisons. Distribution of mean HRQoL scores at the item and overall level for the overall sample and by subgroups were presented as bar charts or histograms.
RESULTS

Demographics and baseline characteristics of study participants
The demographics of the study participants are shown in Table 1 together with the disease severity and mean HRQoL scores. Figure 1 shows the distribution of HRQoL scores by the various subgroups.
Distribution of total quality of life Scores (overall and by subgroups: gender, race, disease severity and age)
Differences in total quality of life by disease severity reached statistical significance. Mean (SD) total score in patients with mild/moderate disease severity was 5.83 (3.70) while mean (SD) total score in patients with severe disease severity was 12.7 (6.58), p=0.0046 (Wilcoxon rank-sum test). 
Distribution of Infants' Dermatitis Quality of Life Index mean item scores (overall and by gender and race)
At the group level, the three highest scoring questions for IDQOL were itching and scratching, mood change and sleep disturbance. This is similar to the studies by Lewis-Jones et al conducted among parents of 102 predominantly Caucasian infants under four years with AD 4 and 104 Singaporean children by Ho et al 3 . Boys had higher HRQoL scores on eight out of ten items compared to girls (itch/ scratch, getting to sleep, sleep disturbance, play or swimming, taking part in family activities, problems caused by treatment, self-care and bathing). The impairment in taking part in family activities for boys is the only item that was statistically significant, p=0.036. Hence, AD may have a differential impact on HRQoL between boys and girls although these findings remain to be confirmed in a larger dataset.
For Chinese and non-Chinese, scratching and treatment were the highest and third highest scoring respectively. Mood disturbance was the second highest scoring item in the non-Chinese and this was statistically significant (p=0.041) compared with Chinese. Time getting to sleep was the second highest scoring item in Chinese ( Fig. 2 ).
Distribution of Children's Dermatitis Quality of Life Index mean item scores (overall and by gender and race)
At the group level, AD had the greatest impact on itch and scratching, sleeping and involvement in sports and swimming. Among boys, the three highest scoring items are itch and scratching, sleep and treatment whereas among girls, the three highest scoring items are itch and scratching, involvement in sports and swimming and sleep. In particular, AD did not impact on friendship among boys (mean score=0), unlike in girls [mean (SD) score=0.56 (1.01)] with a trend towards statistical significance (p=0.066). There appears to be more teasing and calling of names in girls [mean (SD) score=0.33 (0.7)] with AD compared to boys too (mean score=0) although this is not statistically significant (p=0.15). Girls have higher scores on the swimming item compared to boys and the differences were statistically significant (p=0.009). See Fig. 3 .
For Chinese and non-Chinese, scratching and sleep were the two highest scoring items in common. The third highest scoring item for Chinese was issues with participation in swimming. The third highest scoring item for non-Chinese participation was the item on emotional upset. Scores on the clothes item were significantly higher in the non-Chinese compared to Chinese (p=0.006).
DISCUSSION
Symptoms
AD is a chronic disease that has great impact on the quality of life of the patients. In this study, we looked at the domains that are affected in Singapore children.
Itch and scratching is the most commonly affected domain and this is consistent with the diagnostic criteria of AD. Hanifin and Rajka's diagnostic criteria for atopic dermatitis and the UK Working Party diagnostic criteria for atopic dermatitis both have itch as major criteria for diagnosing AD. With this in mind, management of itch would be cornerstone in the management of AD. Itch and problems sleeping being two of the top three items that were affecting the children, it would seem that a sedating anti-histamine during bedtime would be a reasonable option in managing the symptoms. Non-sedating anti-histamines have not been shown to be effective for treatment of pruritus in atopic dermatitis 7 . Good management of the skin barrier with regular application of emollient has also been shown to reduce itch in patients [8] [9] [10] [11] .
Gender differences
In children four years and younger, HRQoL appears to be worse in boys. The only item that reached statistical significance is that on the interference with participation in family activities (p=0.036). This may translate to greater family stress amongst boys with AD. However, Chernyshov in a study in Ukraine 12 showed that HRQoL was worse in girls and the impact on family activities is also worse. There could be ethnic differences in this domain which need to be further investigated. In children four years and older, girls appears to be more affected socially where there is a trend towards significance in the item on friendship compared to the boys. The higher scores for the item on teasing and bullying will compound this problem too. The statistical significance impact on the item on swimming also points to the possibility of an impact of self-esteem. In a retrospective study on 165 patients with AD 13 , there was adverse impact social development with a delay compared to healthy controls in patients with severe AD. In that study, it is interesting to note that there was an over-representation of women (63.5%) compared to men (36.4%). A larger study should be conducted to further investigate if there is a difference in impact on social development between boys and girls.
Difference between Chinese and non-Chinese
In children four years and below, mood disturbances were significantly affected in non-Chinese compared to Chinese (p=0.041). For children five years and above, the item on clothing was significantly affected amongst the non-Chinese (p=0.006). The difference in the mood as well as impact on choice of dressing in the non-Chinese needs to be further explored in future studies.
Association of disease severity and quality of life
Total HRQoL is significantly affected for patients with severe AD compared to those with mild/moderate severity (p=0.005). Management of severe AD is indeed important to reduce the severity and hence improve quality of life of patients.
Limitations
It should be noted that we need to exercise caution when interpreting scores across different items as we do not know the natural score range, which is likely to be different from the theoretical score range of 0-3 at the item level. Norm-based scoring should be applied if comparisons across items are to be meaningful. However, this requires that the IDQOL and CDLQI be applied to a large representative population of patients with AD to obtain population norms. The population norms can then be used to rescale the study-specific scores to obtain norm-based scores.
While the IDQOL and CDLQI are HRQoL indicators for patients, in our patients, the parents filled in the questionnaire. We recognise that there are known discrepancies in patient-proxy assessment of HRQoL 14 and that our findings may not be true reflection of quality of life experienced by patients themselves. Nevertheless, this is a pragmatic compromise as we were unable to get patients to complete the questionnaires by themselves.
The pooling of data from the IDQOL and CDLQI has to be taken with caution as the tools do not measure identical domains of HRQoL. Nevertheless, each instrument measured what was important to patients of that particular age group. Hence, it is reasonable to consider combining the scores.
In this study, we reported the results for race by grouping the non-Chinese, which included Malays, Indians and other races together. The assumption of homogeneity in the non-Chinese was made. However, in a bigger study, there may be differences even amongst the different non-Chinese races. Also, there appears to be an over-representation of the non-Chinese (50%) compared to the Chinese (50%) versus the Singapore population proportion of non-Chinese of 25.9% and Chinese of 74.1% 15 . However, this may be representative of the patient population.
CONCLUSION
Atopic dermatitis is a chronic skin disease that has great impact on the quality of life of patients with greater impact on those with the more severe form of the disease. There appears to be more social impact on girls compared to boys and this should be studied in larger studies. Holistic management of AD, taking into consideration their physical, psychosocial aspects is important to achieve good clinical outcomes and improve quality of life. 
